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(57) Abstract • 

PROBLEM TO BE SOLVED: To arbitrarily form a 
flat flame in a high temperature industrial 
furnace despite a simplified construction 
according to the size of the furnace. 
SOLUTION: The burner comprises a combustion 
nozzle 2N, and two oxidant nozzles 3aN and 3bN 
disposed up and down of the combustion nozzle. 
The nozzles are disposed slantingly with 
respect to the fuel nozzle 2N so that it 
collides with a fuel injected from the fuel 
nozzle 2N at a distance and at an intersection 
angle a from a vertical line, and an oxidant 
injected from injection holes 31a, 31b of at 
least each oxidant nozzle 3aN, 3bN can collide 
with a fuel from a vertical portion in a flat 
horizontal configuration. Even if there is any 
misorientation of the direction of the nozzle, 
a flat flame can be securely formed in the 
furnace with the aid of collision. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the oxygen-burning burner characterized by making it collide 
from the upper and lower sides after the oxidizer from which the aforementioned 
oxidizer nozzle at least blew off has become flat horizontally by having the 
following, and each of this oxidizer nozzle's inclining, respectively and 
thl a »l™l anH ? the fu ^ no + zz l? s ° that the oxidizer to spout may collide from 
the upper and lower sides to the fuel spouted from a fuel nozzle in the almost 
same position Fuel nozzle. Two oxidizer nozzles arranged to the upper and 
lower sides of this fuel nozzle. 

JS?ji, 2] + The °f fen-burning burner according to claim 1 which makes the 
configuration of the nozzle hole of an oxidizer nozzle, and its upper portion 
an ellipse or a flat cross-section configuration like a rectangle, and is 
characterized by this blowing off after the oxidizer has become flat 
horizontally. 

[Claim 3] It is the oxygenHjurning burner according to claim 1 characterized by 
blowing off the configuration of the nozzle hole of an oxidizer nozzle, and its 
upper portion while it considers as the configuration to which a nozzle hole is 
an ellipse or a flat cross-section configuration like a rectangle, a 

rl^U? ?n \t P f SPrea ? S fl 2 tly h ? ri ^ all y gradually, and the upper portion 
results in the aforementioned nozzle hole and an oxidizer spreads horizontally 
flatly horizontally by that cause. *y 
[Claim 4] There is no claim 1 which makes the configuration of the nozzle hole 
of a fuel nozzle and its upper portion an ellipse or a flat cross-section 
fZ^hZJ™ I 3 jangle, and i s characterized by this blowing off after 
a fU p e ublica?^n° ^ither^ h ° riZ ° ntally - and " is the oxygen-burning burner of 
[Claim 5] There is no claim 1 characterized by blowing off while it considers 
as the configuration to which a nozzle hole is an ellipse or a flat 
cross-section configuration like a rectangle, a cylindrical shape spreads 
tlatly horizontally gradually, and the upper portion results in the 
aforementioned nozzle hole and fuel also spreads horizontally flatly 
horizontally the configuration of the nozzle hole of a fuel nozzle and its 
upper portion by that cause, and it is the oxygen-burning burner of a 
publication 3 either. 

[Claim 6] There is no claim 1 characterized by arranging horizontally two or 
rSblic^io^eiJhe" 126r n ° ZZle ' ^ " 0 ™- b -ning burner of 
[Claim 7] The oxygen-burning burner according to claim 6 characterized by 
arranging horizontally two or more nozzle holes of a fuel nozzle 
LClaim 8J There is no jet direction of one horizontal claim of a fuel nozzle 
substantially, and it is the oxygen-burning burner of a publication 7 either. 
LClaim 9J There is no claim 1 by which the jet .direction of a fuel nozzle is 
horizontally made facing down, and it is the oxygen-burning burner of a 
publication 7 either. 

[Claim 10] The oxygen-burning burner according to claim 9 whose downward angle 
of a fuel nozzle is 5 degrees or less. 

[Claim 11] There is no claim 1 by which both the degrees of tilt angle of two 
oxidizer nozzles to a fuel nozzle are made equal, and it is the oxygen-burning 
burner of a publication 10 either. g 
[Claim 12] There is no claim lmade into the angle from which the degree of 
tilt angle of two oxidizer nozzles to a fuel nozzle differs, and it is the 
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oxygen-burning burner of a publication 10 either. 

[Claim 13] The oxygen-burning burner according to claim 12 with which the 
degree of tilt angle to the fuel nozzle of an oxidizer nozzle located up is 
made into size rather than the degree of tilt angle to the fuel nozzle of an 
oxidizer nozzle located below. 

[Claim 14] There is no claim 1 equipped with the means for laminar-f low-izing a 
flow at the nose of cam of a fuel nozzle and the oxidizer nozzle arranged up 
and down, and it is the oxygen-burning burner of a publication 13 either 
LClaim 15J There is no claim 1 characterized by parallel portions being 
substantially consisted of by the fuel nozzle which follows the upstream edge 
of the portion which inclined to the fuel nozzle, and the portion which this 
inclined, and two oxidizer nozzles are the oxygen-burning burners of a 
publication 14 either. 

[Claim 16] The length of the portion toward which two oxidizer nozzles inclined 
is an oxygen-burning burner according to claim 15 made into the length of 5 
times or more of the diameter of an oxidizer nozzle. 

[Claim 17] There is no claim 1 characterized by being formed by punching a 
refractory brick, and a fuel nozzle and two oxidizer nozzles are the 
oxygen-burning burner of a publication 16 either. 

[Claim 18] There is no claim 1 characterized by being made from the pipe made 
Irom ceramics and covering the circumference with the refractory brick, and a 
fuel nozzle and two oxidizer nozzles are the oxygen-burning burner of a 
publication 16 either. 

[Claim 19] There is no claim 1 characterized by being made from a metallic pipe 
and covering the circumference in the metal jacket for water cooling, and a 
tuel nozzle and two oxidizer nozzles are the oxygen-burning burner of a 
publication 16 either. 

[Claim 20] The oxygen-burning burner according to claim 18 or 19 which can 
change the collision position of fuel and an oxidizer now by making adjustable 
the degree of setting angle of the oxidizer nozzle arranged up and down and 
adjusting an angle. 

[Claim 21] There is no claim 1 which carries out the feature of the thing of 
the vertical direction of a burner main part mostly arranged in the center, and 
rri ooi Z Jf 1S the ox yg en -burning burner. of a publication 20 either 
LClaim 22J There is no claim 1 by which the rate of flow and/or flow rate of an 
oxidizer which are spouted from an up-and-down oxidizer nozzle are made 
adjustable and it is the oxygen-burning burner of a publication 21 either. 

nnl J V™? 0 claim 1 characterized by using the oxygen-enrichment air 
or pure oxygen of 70% or more of oxygen densities as an oxidizer, and it is the 
oxygen-burning burner of a publication 22 either. 

[Claim 24] As fuel, methane, ethane, a propane, butane, acetylene, a carbon 
monoxide, „ hydrogen, natural gas, liquefied natural gas, reformed gas, the 
sprayed oil, the dust coal by which air current conveyance is carried out or 
the claim 1 characterized by using the gas-like fuel which consists of these 
mixtures is not, and it is the oxygen-burning burner of a publication 23 
either. 

[Claim 25] A claim 1 or the combustion furnace which makes the oxygen-burning 
burner of a publication a heat source 24 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] about the combustion furnace 
which makes a heat source an oxygen-burning burner and this oxygen-burning 
burner, especially, this invention forms a flat flame arbitrarily according to 
the size of a furnace etc. in a hot industrial furnace, though it is easy 
composition — this — ** — it is related with a combustion furnace with the 
oxygen-burning burner which can be done, and this burner 
[0002] 

[Description of the Prior Art] Conventionally, many tempered air combustion by 
fuel and the tempered air has been used for the heating-at-high-temperature 
process of the industrial use in a glass fusion furnace etc. Moreover, in the 
glass fusion furnace, since a coke oven temperature is high and exhaust gas 
temperature is also high, the accumulation type combustion system as actually 
indicated to be the theory of "gas combustion to " (Energy Conservation Center 
publication) for energy saving is used. However, about 75% of an improvement of 
the thermal efficiency by the waste heat recovery of the accumulation section 
(regenerator) is a limit, NOx An installation cost' s increasing, since increase 
of a discharge and a bigger regenerator than the main part of a glass fusion 
furnace are needed, and a further A problem, a bird clapper, etc. and the 
further improvement in a heating-at-high-temperature process [ from ] are 
called for also for disposal of the lead generated in large quantities at the 
time of regenerator repair, a fluorine, and the brick waste containing many 
toxic substances of various chlorides. 

[0003] Recent years come and the oxygen before and behind 90% of oxygen 
densities in an industrial use scale can receive now cheaply by the technical 
innovation of the PSA formula oxygen manufacturing method which separates 
oxygen from air using an oxygen manufacture process, especially an adsorbent. 
If this oxygen is used for combustion as an oxidizer instead of the 
conventional tempered air and the heating-at-high-temperature process of a 
glass fusion furnace is converted into oxygen burning, since the nitrogen 
content in an oxidizer is almost lost, a flame temperature will rise and the 
amount of exhaust gas will also decrease, therefore, as compared with the 
conventional tempered air combustion, thermal efficiency is markedly alike, and 
is improved, and curtailment (energy saving) of fuel consumption also becomes 
possible Furthermore, thermal NOx Since the nitrogen content in the oxidizer 
leading to generation decreases, a NOx discharge also decreases. From these 
features, there is. much fuel consumption conventionally and an oxygen-burning 
method is NOx. Curtailment of a discharge is especially said to be suitable as 
^a method of substituting for the heating process of the difficult glass fusion 
furnace. 

[0004] By the way, melting glass is in the lower part in. a furnace, a flame is 
made by the up space, and the common glass fusion furnace has the structure of 
dissolving glass, by the thermal radiation from a flame. Therefore, in the 
burner for glass fusion furnaces, it is NOx. It is required with there being 
few discharges that thermal radiation should be strong. Then, if it has by the 
same, comparatively quick jet rate of flow (about 30-100 m/s) as the 
conventional tempered air combustion and an oxygen-burning burner performs 
oxygen burning, since the rate of combustion of fuel and oxygen will become 10 
or more times of the rate of combustion of fuel and air and the volume of an 
oxidizer will also be set to one fifth, mixture becomes good, and flame volume 
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decreases sharply as compared with the case of tempered air combustion, and 
forms a small elevated-temperature flame. Therefore, the thermal radiation from 
an oxygen-burning flame decreases, and is not necessarily desirable as a burner 
of a glass fusion furnace. Moreover, when an elevated-temperature flame is made 
near the burner, there is risk of a burner and a burner tile carrying out an 
erosion with the heat from a flame. 

[0005] Then, fuel is blown off from the metallicity fuel nozzle of a center 
section, oxygen is blown off from the annular oxygen nozzle which encloses a 
fuel nozzle simultaneously with it, and that to which fuel and oxygen started 
combustion on the outside which passed over the burner-tip section is proposed 
so that it may be the purpose which raises thermal radiation as an 
oxygen-burning burner for glass fusion furnaces, for example, may be 
represented by JP, 3-186111, A. In this oxygen-burning burner, by making late the 
jet rate of flow from the nozzle of fuel and oxygen, mixture of fuel and oxygen 
is made late, a big flame is made in the direction of the rate of flow, and the 
thermal radiation from a flame is raised. Moreover, the elevated-temperature 
portion of a flame can be kept away from a burner, and the possibility of 
burning of a burner is reduced because a combustion start is overdue. 
[0006] Although thermal radiation becomes larger as the oxygen-burning burner 
of this form makes the rate of flow late, in one side, flame stability is 
spoiled, a flame comes floating and making the rate of flow late becomes the 
cause of damaging a furnace crown. Therefore, there is a limitation also in 
raising thermal radiation naturally. Moreover, thermal NOx which the nitrogen 
contained a little in fuel or an oxidizer by the field of a high flame 
temperature becoming large since the contamination of the gas in the furnace to 
the inside of the flame by fuel and the oxygen jet will decrease and the 
flame-temperature fall by it will not take place, if the rate of flow is made 
late converts into NOx It is NOx in order that a generation reaction may 
promote. There is a fault more than which a discharge also increases. 
[0007] As other examples, like JP, 7-4623, A, it sees from a glass side, area of 
a flame is enlarged, and the oxygen-burning burner which carried out the work 
which raises the thermal radiation to glass is also proposed by making a flat 
flame in a longitudinal direction. However, since [ that the touch area of fuel 
and oxygen is large ] mixture is good, the high portion of a flame temperature 
is made, and the oxygen-burning burner of this gestalt is thermal NOx. It is 
thought that a discharge increases and it is NOx. It has a problem in respect 
of a discharge. Moreover, the point that burner structure becomes complicated 
and burner manufacture cost becomes high also poses a problem. 
[0008] It sets at an elevated-temperature furnace like a glass fusion furnace, 
and is NOx. As a method of cutting down a discharge, as shown in JP, 7-26730, B, 
fuel and an oxidizer are separately injected in a furnace and a flame 
temperature is reduced according to the effect of the self-recirculation of 
exhaust gas and slow combustion, and it is large NOx. The method of reducing a 
discharge is learned. Also in an oxygen-burning method, this combustion method 
can reduce a NOx discharge certainly by taking methods, such as making the 
fuel, the fuel which extends the nozzle interval of an oxidizer, and the 
oxidizer which are effective and speed up the rate of flow of fuel and an 
oxidizer blow off in parallel etc. However, it is low NOx that it is compatible 
in low NOx combustion and high thermal radiation with the burner of this form. 
Since the flame temperature is lowered for combustion, it is difficult, and it 
is NOx. If it is going to make generating low, thermal radiation will also 
fall. Therefore, as an oxygen-burning burner used for a glass fusion furnace, 
it is not necessarily effective. 

[0009] Fuel and an oxidizer are separately injected in a furnace from two or 
more nozzles, a flat flame is made in a longitudinal direction, it sees from a 
glass side, area of a flame is enlarged, and the burner which carried out the 
work which raises the thermal radiation to glass is proposed by JP, 9-112814, A. 
Make a sheet-like oxidizer style from the upper part of a fuel style with the 
oxidizer jet injected downward from two or more oxidizer nozzles, both are made 
to cross in a furnace, and it is made to form a flat flame in a glass fusion 
face in this burner, so that a sheet-like fuel style may be made from the fuel 
jet injected from two or more fuel nozzles in parallel and it may cross in a 
furnace in the style of [ this ] fuel. 

[0010] Since each is mixed with the gas in a furnace and it dilutes by this 
burner before fuel and an oxidizer are mixed, a flame temperature falls by the 
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same principle as the furnace internal combustion glow method given in 
JP, 7-26730, B, and it is NOx. It is thought that a discharge can be lessened. 
Although sheet-like a fuel style and an oxidizer style are made from two or 
more nozzles, it is made to cross, it can be made to be able to burn, a flat 
flame can be made theoretically and radiation on the glass in a furnace can be 
raised on the other hand in order to make a flat flame, the conditioning of a 
sheet-like fuel style and an oxidizer style is not easy, and needs advanced 
technology for a setup. Moreover, it is the design which makes fuel and an 
oxidizer blow off from two or more nozzles, and since the momentum of a flow 
falls as a result and the spray penetration into a furnace declines while the 
composition of a nozzle is complicated, it is difficult [ it / for it ] to make 
a flat flame at back in the furnace distant from the burner like a big glass 
fusion furnace to make a desired flat flame. Moreover, since the breadth of a 
lateral flame was decided by the degree of angle of divergence of fuel and an 
oxidizer nozzle, it spreads widely horizontally which is demanded in the case 
of a small glass fusion furnace etc. , and it becomes difficult with it to make 
a short flame. Furthermore, it is the form which makes an oxidizer style cross 
only from ** (from the upper part to facing down) to a sheet-like fuel style on 
the other hand, and since a fuel **** field is formed near the glass solution 
plane, a soot (carbon) particle is conjectured that un-arranging, such as 
having a bad influence on glass to penetration and glass quality, arises. 
[0011] 

[Problem (s) to be Solved by the Invention] As mentioned above, with the 
oxygen-burning burner for the conventional glass fusion furnaces, it is low 
NOx. It is not easy to make arbitrarily a flat flame with much thermal 
radiation to a glass fusion face according to the size of a furnace etc. , 
maintaining a sex. Then, it is in offering a combustion furnace with the 
oxygen-burning burner and this burner which can cancel the fault of the above 
conventional technology and which were improved, and the flat flame which more 
specifically has arbitrary breadths in the arbitrary positions in a furnace 
though it is easy composition can form, and the purpose of this invention is 
low NOx. It is in offering a combustion furnace with the oxygen-burning burner 
and this burner with which a sex is also secured. 
[0012] 

[Means for Solving the Problem] This invention persons by experimenting in many 
that the above-mentioned technical problem should be solved In a furnace, to 
the fuel style which blows off straightly, attach an angle for an oxidizer from 
the vertical both directions, and it injects from a tubed nozzle. By making it 
collide almost simultaneous [ an oxidizer / from vertical both directions ] in 
the style of fuel at one point in the furnace distant from the nozzle nose of 
cam, and making it burn The knowledge of the ability to adjust easily the 
formation position in the configuration of a flat flame and a furnace was 
carried out that a flat flame is formed in a longitudinal direction, and by 
changing the collision position of fuel and an oxidizer. 
[0013] The oxygen-burning burner by this invention is a thing based on 
experience to the above-mentioned knowledge, fundamentally A fuel nozzle, It 
has two oxidizer nozzles arranged to the upper and lower sides of this fuel 
nozzle, each of this oxidizer nozzle So that the oxidizer to spout may collide 
from the upper and lower sides to the fuel spouted from a fuel nozzle in the 
almost same position To the fuel nozzle, it inclines, respectively and is 
arranged, at least the aforementioned oxidizer nozzle Preferably, it is 
characterized by making, the configuration of a nozzle hole collide with the 
oxidizer which blew off as a horizontally flat configuration from the upper and 
lower sides in the horizontally flat state at least. 
[0014] A flat flame is formed in a longitudinal direction, when the 
oxygen-burning burner by this invention attaches an angle, and injects an 
oxidizer from the vertical both directions to the fuel style which blows off in 
a furnace and it collides in the furnace distant from the nozzle nose of cam by 
one point almost simultaneous [ an oxidizer / from vertical both directions ] 
in the style of fuel. Although machining in manufacture of an oxygen-burning 
burner to the metal pipe which slushes the thing of the shape of cement like 
unshaped refractories into a mold, and fabricates it, for example, or has 
thermal resistance like stainless steel and a corrosion resistance, and forming 
fuel passage and two oxidizer passage is performed If it has in a high 
precision and passage (a part for a nozzle point [ Especially ]) is processed 
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in that case, a fuel style and an up-and-down oxidizer style can be made to 
collide by one in a furnace predetermined. 

[0015] However, it is not easy to manufacture the mold of a high precision and 
manufacturing by unshaped refractories so that it may be made to collide by one 
point of a request of the flow of three narrows is accompanied by the big work 
burden, the case where it does not collide in respect of a request on the other 
hand — a flame — right and left — it inclines toward either and there is a 
possibility that a desired flat flame may not be obtained Then, by the 
oxygen-burning burner of this invention, even when it is made to make the 
oxidizer of the upper and lower sides spouted from the oxidizer nozzle at least 
collide by the flow of a horizontally flat configuration and the jet direction 
of an oxidizer has differed from the design objective of here somewhat 
according to manufacture or the forming error, as a collision takes place 
certainly, it is ensuring formation of a flat flame. Moreover, this has also 
mitigated the burden of the fabricating operation at the time of nozzle 
manufacture. 

[0016] As a concrete means to make it make the oxidizer which blew off collide 
from the upper and lower sides by the flow of a horizontally flat 
configuration, the configuration of the nozzle hole of for example, an oxidizer 
nozzle and its upper portion is made into an ellipse or a flat cross-section 
configuration like a rectangle, by that cause After the oxidizer has become 
flat horizontally, are straightly good as for a method of jet. A nozzle hole is 
an ellipse or a flat cross-section configuration like a rectangle, and the 
upper portion makes the configuration of the nozzle hole of an oxidizer nozzle, 
and its upper portion the configuration to which a cylindrical shape spreads 
flatly horizontally gradually, and results in the aforementioned nozzle hole, 
or by that cause While an oxidizer spreads horizontally flatly horizontally, 
you may make it spout. Moreover, you may make it an oxidizer blow off [ by 
arranging horizontally two or more nozzle holes of an oxidizer nozzle ] with a 
breadth horizontally as a whole. 

[0017] As a desirable mode, in addition to an oxidizer nozzle, you may also 
prepare a fuel nozzle so that it may blow off being in the state from which 
fuel became horizontally flat, or spreading horizontally flatly horizontally by 
the same technique also in an oxidizer nozzle. Thereby, even when the jet 
direction of fuel has differed from the design objective of here somewhat 
according to the error at the time of a fabricating operation, the collision 
with an oxidizer becomes certain. This mitigates the burden of processing at 
the time of nozzle manufacture similarly. 

[0018] The jet direction of a fuel nozzle may be substantially horizontal, and 
may be downward horizontally at an angle smaller than about 5 degrees. In the 
case of the latter, there is an advantage which can suppress effectively the 
relief in the flame nose of cam and both the sides which are easy to produce 
when for example, the amount of combustion is extracted. Moreover, both the 
degrees of tilt angle of the oxidizer nozzle of two upper and lower sides to a 
fuel nozzle are good also as a different angle so that the degree of tilt angle 
to the fuel nozzle of an oxidizer nozzle located up equally and preferably may 
serve as size from the degree of tilt angle to the fuel nozzle of an oxidizer 
nozzle located caudad. By considering as a different angle, the relief in the 
flame nose of cam and both the sides which are easy to produce too can be 
effectively suppressed depending on combustion conditions. Although it is not 
limitation-like, the thing of the vertical direction of a burner main part for 
which a fuel nozzle is mostly arranged in the center is desirable, the thermal 
stress distribution which the burner tile by the radiation from a flame 
receives becomes equal by that cause, and the thermal endurance of an 
oxygen-burning burner is secured. 

[0019] In a desirable mode, the rate of flow and/or flow rate of an oxidizer 
which are spouted from an up-and-down oxidizer nozzle are made adjustable, and 
on the occasion of combustion, the rate of- flow of the oxidizer spouted from 
the oxidizer nozzle of a high order is made quick, or let a flow rate be size. 
The relief in a flame nose of cam or both the sides can be prevented, and the 
flame which carried out flattening uniformly is obtained by it. 
[0020] The degree of setting angle of the oxidizer nozzle arranged up and down 
is made adjustable, and it enables it to adjust the degree of crossed axes 
angle and position of fuel and an oxidizer by that cause in a desirable mode. A 
flat flame is formed in the position which approached at the nose of cam of a 



http:/ / www4.ipdl.jpo.go.jp/ cgi-bin/tran_web_cgi_ejje 



nozzle, when a flat flame is formed in the position which is distant from a 
nozzle nose of cam when colliding at a small angle and it collides at a big 
angle. In addition, since 2 ****s of flames will be made right and left if an 
angle becomes large, according to the size and configuration of a furnace, the 
optimal degree of crossed axes angle can be set up. 

[0021] In a desirable mode, it has a means for laminar-f low-izing a flow at the 
nose of cam of a fuel nozzle and the oxidizer nozzle arranged up and down. This 
mode is effective in fuel and an oxidizer to collide in the position distant 
from the burner tip, and an effective flat flame is formed, without a flow 
declining. 

[0022] In addition, in this invention, all gaseous fuel, such as not only 
natural gas (principal component : methane) but methane, ethane, a propane, 
butane, acetylene, a carbon monoxide, hydrogen, liquefied natural gas, reformed 
gas, etc. , can be equally used as fuel. Moreover, by installing the fuel 
atomization nozzle which is common knowledge at the nose of cam of a fuel 
nozzle, liquid fuel is also usable, and when solid fuel, such as dust coal, 
also carries out air current conveyance, it becomes usable as fuel similarly. 
An oxidizer is also usable if not only pure oxygen but an oxygen density is 
about 70% or more of thing, and.it is PSA (Pressure Swing Adsorption). Air of 
about 80% of oxygen densities manufactured with the method has the lowest 
oxygen manufacturing cost, and it is especially effective. 
[0023] 

[Embodiments of the Invention] Hereafter, the gestalt of desirable operation 
explains a combustion furnace with the oxygen-burning burner and this burner by 
this invention. 

[0024] Drawing 1 a is the perspective diagram showing one gestalt of an 
oxygen-burning burner, and a cross section according [ drawing 2 ] to the II-II 
line of drawing 1 . This oxygen-burning burner 10 is made from the refractory 
brick 1 as a whole, in the center As for 2N portion of fuel nozzles at a nose 
of cam, the fuel passage 2 where the cross section was made into the rectangle 
configuration which has a major axis horizontally is formed at least, for the 
upper and lower sides of this fuel passage 2 Too, as for oxidizer nozzle 3aN at 
a nose of cam, and 3bN portions, two oxidizer passage 3a and 3b where the cross 
section was made into the rectangle configuration which has a major axis 
horizontally is formed at least. Although not illustrated, the configuration of 
2N portion of fuel nozzles and two oxidizer nozzle 3aN(s), and 3bN portions may 
be not a cross-section rectangle but elliptical [ which have a major axis in a 
cross-section horizontal direction ]. The back edge of each passage is 
connected to the source Fs of fuel supply and the oxidizer source of supply 0s 
which are not illustrated through metal casing 4 like stainless steel, 
respectively. 

[0025] It is the above-mentioned composition, and by passing each 
aforementioned nozzle portion, both the fuel which passes through the fuel 
passage 2, and the oxidizer which passes through the oxidizer passage 3a and 3b 
will be in a state flatly horizontally, and will be straightly spouted from a 
nozzle hole 21 and nozzle holes 31a and 31b with the state. 
[0026] As shown in drawing 2 , 2 Ns of fuel nozzles are level, and the jet 
direction of fuel becomes horizontal. The nozzle holes 31a and 31b keep the 
distance h equal to the upper and lower sides of the aforementioned fuel nozzle 
hole 21, oxidizer nozzle 3aN and 3bN are located, and only an angle alpha (the 
degree alpha of crossed axes angle) inclines [ both ], and the jet direction is 
prepared so that it may be the part of the almost same distance d and may 
collide from the upper and lower sides on the equal collision square alpha to 
the fuel spouted from 2Ns of fuel nozzles, in this example, 2Ns of fuel 
nozzles, oxidizer nozzle 3aN, and 3bN should put on a hole to a refractory 
brick — it is only ****** and a nozzle portion has the same thermal resistance 
as a refractory brick 

[0027] Drawing 3 shows other operation gestalten of an oxygen-burning burner, 
and drawing 3 a is [ the front view and drawing 3 c of the perspective diagram 
and drawing 3 b ] the cross sections in the c-c line of drawing 3 b. This 
oxygen-burning burner 10 differs from what the configuration of oxidizer nozzle 
3aN and 3bN portions which are the configuration of 2N portion of fuel nozzles 
which is the point of the fuel passage 2, and the point of two oxidizer passage 
3a and 3b showed to drawing 1 and drawing 2 . That is, the nose-of-cam nozzle 
holes 31a and 31b of the nose^of-cam nozzle hole 21 of 2 Ns of fuel nozzles and 
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oxidizer nozzle 3aN, and 3bN serve as a rectangle configuration long 
horizontally [ both ], and the effective-area product is made almost equal to 
the cross section of the fuel passage 2 or the oxidizer passage 3a and 3b. 
Moreover, as the case of 2 Ns of fuel nozzles is shown in drawing 3 c as an 
example, the nozzle hole 21 which is the aforementioned rectangle 
configuration, and 31a and 31b reduce the cross section to an upstream 
gradually through field 21x of the shape of a sector which serves as narrow 
gradually and 31ax(es), and 31bx by plane view, and are following each passage 
(the fuel passage 2 and oxidizer passage 3a and 3b). 

[0028] Thereby, both, the fuel which passes through the fuel passage 2, and the 
oxidizer which passes through the oxidizer passage 3a and 3b can be 
horizontally extended flatly at the angle according to the degree gamma of 
angle of divergence of fan configuration field 21x of each aforementioned 
nozzle and 31ax(es), and 31bx, and is spouted with a breadth from a nozzle hole 
21 and nozzle holes 31a and 31b. 

[0029] Drawing 4 shows typically the state of the flame within the combustion - 
furnace (not shown) which makes a heat source the oxygen-burning burner 10 of 
the form shown in drawing 3 . A combustion furnace is a rectangle as a whole, 
and as the jet direction La of the fuel from 2Ns of fuel nozzles became 
parallel to **** Lb substantially, it arranges the oxygen-burning burner 10 
described above to the unilateral side. In this case, fuel goes straight on 
horizontally, spreading the inside of a furnace at a horizontal (flat). 
Moreover, it goes straight on from the upper and lower sides with the degree 
alpha of crossed axes angle, spreading too horizontally [ an oxidizer ]. And a 
fuel style and an up-and-down oxidizer style collide and burn from a furnace 
wall in the place of Distance d. Since the vertical momentum component which 
the oxidizer style which collides from the upper and lower sides has changes a 
direction by collision and spreads in a longitudinal direction so that it may 
be illustrated in that case, the combustion flame 51 of the thickness direction 
which places a center mostly and which was diffused horizontally [ it is large 
and ] flatly is formed in the level surface containing a fuel style. 
[0030] Since fuel and an oxidizer blow off spreading in the state or the flat 
direction which carried out flat horizontally even if a processing error arises 
and a gap of some arises in each jet direction, when forming the fuel nozzle of 
2Ns and two oxidizer nozzle 3aN(s), and 3bN in a refractory brick 1, the 
collision of fuel and an oxidizer becomes certain and trouble is not produced 
in formation of a flat flame. 

[0031] Drawing 5 shows typically the combustion flame 51 in the furnace in the 
case where two oxygen-burning burners 10 by this invention have been 
alternately arranged in the both-sides wall of the glass fusion furnace 50. 
Thus, by arranging, covering the overall length for a center section of a 
furnace, a predetermined flat flame can be formed almost equally and it becomes 
possible to obtain almost uniform radiation by the effective area of a hearth. 
In addition, 52 is a glass fusion face in drawing 5 . 
[0032] Although not illustrated especially, you may make it attach said 
oxygen-burning burner 10 in a combustion furnace with the posture in which the 
jet direction La of the fuel from 2Ns of fuel nozzles inclines downward to **** 
Lb substantially. The relief of the flame which is easy to produce by this when 
there are few amounts of combustion, especially the relief in both the sides 
and the nose of cam of a flame can be suppressed effectively. Although it 
changed into the state where a flame licks heating surfaces~ed, such as a glass 
fusion face, with the increase in the amount of burner combustion and had 
produced un-arranging when it was going to prevent the relief of a flame by 
placing a burner upside down in the conventional oxygen-burning burner By the 
oxygen-burning burner 10 by this invention, since an oxidizer collides in the 
style of fuel with an angle from a lower part, even if the amount of combustion 
increases, the state where a flame comes to lick a heating surface-ed is 
avoidable. In an experiment, about 5 degrees is a limitation, and if the 
downward angle of the injection direction La of fuel is made to incline greatly 
more than it, the situation that a flame contacts a heated object partially 
will produce it. 

[0033] Drawing 6 shows other operation forms of the oxygen-burning burner by 
this invention. With this form, the flow control bulb 11 is arranged to the 
upper juncture part of the oxidizer passage 3a and 3b. By controlling this flow 
control bulb 11 suitably, the flow rate to oxidizer nozzle 3aN located above 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_eije 



the oxidizer supplied from the source of an oxidizer which is not illustrated 
and oxidizer nozzle 3bN located in a lower part is controllable. According to 
the experiment, it becomes too possible to suppress the relief of an oxygen 
flame easily by making into size the flow rate to oxidizer nozzle 3aN located 
up rather than the flow rate to oxidizer nozzle 3bN located below. By putting 
in the cylindrical insert which restricts passage in oxygen passage, although 
not illustrated, or forming drawing, such as a shutter, at the nose of cam of a 
nozzle The rate of flow to oxidizer nozzle 3aN located above an oxidizer and 
oxidizer nozzle 3bN located in a lower part can be controlled, and the same 
effect can be acquired by making into size the oxidizer rate of flow of 
oxidizer nozzle 3aN located up rather than the rate of flow of oxidizer nozzle 
3bN located below. 

[0034] In the oxygen-burning burner 10 of this invention, the collision 
position d of a fuel style and an oxidizer style, i.e., the distance from a. 
furnace wall side to a flame 51, can be easily changed by changing the degree 
alpha of crossed axes angle of oxidizer nozzle 3aN to 2 Ns of fuel nozzles, and 
3bN so that clearly from drawing. Therefore, it becomes possible by using this 
oxygen-burning burner 10 to form a flat flame in the arbitrary positions in a 
furnace. Moreover, the breadth of a flame is also controllable by changing the 
degree alpha of crossed axes angle of oxidizer nozzle 3aN to 2 Ns of fuel 
nozzles, and 3bN. 

[0035] Drawing 7 shows the operation form of further others of the 
oxygen-burning burner by this invention. In this form, the pipe made from 
ceramics which makes fuel passage 2A to the mid gear of this soma part 1A which 
is a refractory brick is arranged in the level state, and two pipes made from 
ceramics which make oxidizer passage 3Aa and 3Ab to the upper and lower sides 
are arranged in the mode which can adjust the degree of tilt angle to fuel 
passage 2A. namely, the hole which spreads in the shape of a triangle towards a 
back end side from a nose-of-cam side in the upper and lower sides of the 
aforementioned fuel passage 2A of this soma part 1A — IBa and lBb puncture — 
having **** this — a hole — two aforementioned pipes which form the 
aforementioned oxidizer passage 3Aa and 3Ab are inserted by making a 
nose-of-cam side into the regular position into IBa and lBb in the state which 
can be rocked in the vertical direction Let parts for the point of each pipe be 
2N portion with the nozzle hole (21, and 31a, 31b) used as the field (21x and 
31ax(es), 31bx) which makes the shape of a sector by plane view, and the 
horizontally long rectangle configuration of fuel nozzles and oxidizer nozzle 
3aN, and 3bN portions like what was shown in drawing 3 . Although are not 
illustrated, and shown in drawing 1 , as for the nozzle portion at a nose of 
cam, the whole may be made into elliptical or the rectangle configuration of 
each pipe which has a major axis horizontally in the cross section like at 
least. 

[0036] By having attached locking-device ID for holding each pipe to a position 
in the back end side of this soma part 1A, and setting to the proper position 
of the aforementioned locking-device ID the back end side of each pipe which 
constitutes oxidizer passage 3Aa and 3Ab It becomes possible to adjust 
arbitrarily the degree alpha of crossed axes angle from [ of each oxidizer 
style from two oxidizer nozzle 3aN(s) to the fuel style spouted from 2Ns of 
fuel nozzles, and 3bN ] the upper and lower sides. According to the 
oxygen-burning burner of this form, the degree of setting angle of the oxidizer 
nozzle of the upper and lower sides to a fuel nozzle can be changed easily, and 
thereby, the collision position of fuel and an oxidizer is adjusted and it 
becomes possible to change the formation position in the furnace of a flat 
flame. 

[0037] Drawing 8 shows the operation form of further others of the 
oxygen-burning burner by this invention. The degree alpha of tilt angle to 2 Ns 
of fuel nozzles of oxidizer nozzle 3aN in which 2 Ns of fuel nozzles are level, 
and they are located up (alpha 1) this form It considers as size from the 
degree alpha of tilt angle to 2 Ns of fuel nozzles of oxidizer nozzle 3aN 
located below (alpha 2). According to it, the distance ha from the nozzle hole 
21 of 2 Ns of fuel nozzles to nozzle-hole 31a of oxidizer nozzle 3aN located in 
the upper part also differs in the thing and composition which were shown in 
drawing 1 or drawing 3 at the point made larger than the distance h to 
nozzle-hole- 31b of oxidizer nozzle 3bN located below. 
[0038] While being able to place a flame upside down according to the 
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difference of an angle alpha (alpha 1) and an angle alpha (alpha 2) and being 
able to stop the relief of a flame, since an oxidizer collides with fuel with 
an angle from a lower part, even if the amount of combustion increases, the 
state where a flame licks a heating surface-ed is avoidable by the 
oxygen-burning burner of this form, like the case where said fuel nozzle is 
made to incline downward. In an experiment, if about 15 degrees is a limitation 
and the difference of an angle alpha (alpha 1) and an angle alpha (alpha 2) is 
enlarged more than it, the whole flame is divided into a curve or two, and the 
situation that a flame spreads downward and a flame contacts a heated object 
partially will produce a flat flame while it is not obtained. 
[0039] Although not illustrated, what bundled the metal plate and the thick 
thin narrow pipe with a length of several cm as for which the metal network and 
the hole of a large number like a punching metal were vacant is attached at the 
nose of cam of a nozzle, and it may be made to rectify the flow of fuel and an 
oxidizer (laminar-flow-izing). In flowing the inside of a pipe depending on the 
Reynolds number, the Reynolds number will become small and it will become a 
laminar flow whether a flow becomes a laminar flow or it becomes a turbulent 
flow, if a tube diameter is small. By putting in the above rectifiers which 
divide a flow in a thick pipe, a flow serves as a laminar flow and the spray 
penetration into the furnace of a flow becomes strong. Therefore, it becomes 
possible with a flow to collide in the position distant from the burner by 
laminar-flow-izing a flow to form a flat flame effectively, without attenuating 
a flow. 

[0040] In the oxygen-burning burner by this invention, a flame approaches a 
nozzle and a flat flame with wide width of face is obtained as a flat flame 
with narrow width of face is obtained in the position where the aforementioned 
degree alpha of crossed axes angle (it is the same alpha (alpha 1), alpha 
(alpha 2), and the following with the form shown in drawing 8 ) separated from 
the nozzle when small and the degree alpha of crossed axes angle becomes large 
so that it may describe above and may explain in detail in the after-mentioned 
example of an experiment. Therefore, it becomes possible by controlling 
suitably the aforementioned degree alpha of crossed axes angle to form a flat 
flame with arbitrary breadths in the arbitrary positions in a furnace. 
Moreover, if the degree alpha of crossed axes angle becomes large above to some 
extent, the flat flame which flame length became short and was divided into two 
will be obtained. This halved flame turns into an effective radiation flame in 
a small glass fusion furnace with a small glass dissolution room area. 
[0041] In the conventional oxygen-burning burner, when late, the jet rate of 
flow v of fuel and an oxidizer becomes the cause which damages a furnace crown 
and is not desirable [ a flame ], if it tends to come floating and a flame 
comes floating. Although it is performing raising the rate of flow v of an 
oxidizer, or attaching a burner nozzle downward a little as a cure for that, if 
the rate of flow v increases, since radiant heat flux decreases, it is not 
desirable, and when the nozzle was placed upside down and the amount of burner 
combustion is made to increase, it is in the state where a flame licks a glass 
fusion face and is not desirable as described above, as mentioned above, by the 
oxygen-burning burner by this invention Since it has oxidizer nozzle 3aN and 
3bN up and down, a fuel nozzle by placing upside down slightly Moreover, [ 
whether the jet rate of flow of the oxidizer from oxidizer nozzle 3aN located 
up is made quick by the proper means as compared with oxidizer nozzle 3bN 
located below, and ] Or by making [ many ] the amount of flushes of the 
oxidizer from oxidizer nozzle 3aN located up as compared with oxidizer nozzle 
3bN located below, without decreasing radiant heat flux, the level state of a 
flat flame is maintained as it is, and it becomes possible to stop the relief 
of a flame. 

[0042]. Moreover, since fuel and an oxidizer spout the oxygen-burning burner by 
this invention from each nozzle, before colliding and starting combustion, the 
combustion. gas in a furnace is involved in. Therefore, it is NOx by the highest 
flame temperature falling and adjusting the interval h of the rate of flow v, a 
fuel nozzle, and an oxidizer nozzle. A discharge can be lessened. In addition, 
NOx Although it is quick in the spray velocity v of fuel and an oxidizer and it 
is known that what is necessary is just to make large the interval h of a fuel 
nozzle and an oxidizer nozzle in order to lessen a discharge, the suitable 
speed v and the interval h of a nozzle are set up experimentally, balancing 
both, since radiant heat flux falls, if the spray velocity v is made quick too 
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much or the interval h of a nozzle is extended too much. 
[0043] Drawing 9 shows the operation form of further others of the 
oxygen-burning burner by this invention, up-and-down oxidizer nozzle 3aN and 
. 3bN constitute this form from an- parallel portion three a2 and three b2 
substantially in 2 Ns of fuel nozzles which follow the portion three al which 
inclined to 2 Ns of fuel nozzles, three bl, and the upstream edge of the 
portion which this inclined — having — this — the parallel portion three a2 
and three b2 are connected [ passage / oxidizer / 3a and 3b ] as it is 
[0044] By the oxygen-burning burner of this form, since it consists of a 
portion three al toward which oxidizer nozzle 3aN and 3bN inclined, a portion 
three a2 made parallel to three bl, and three b2, as compared with the thing of 
the form shown in drawing 1 or drawing 3 , the height of the vertical direction 
of a refractory brick can be made low, and a burner is miniaturized. Moreover, 
the refractory brick is expensive and cost can also be reduced by considering' 
as this form. The rectilinear-propagation nature of the jet direction of an 
oxidizer is secured by making the inclined portion three al and the length of 
three bl into the portion three a2 and the length of 5 times or more of the 
diameter of three b2 which were preferably made parallel. Especially the thing 
for which two oxidizer passage 3Aa(s) and 3Ab are made into the configuration 
bent halfway instead of the shape of a straight line also in the oxygen-burning 
burner of the form shown in aforementioned drawing 7 although not illustrated 
is possible, thereby, it can make low the height direction of the vertical 
direction of a refractory brick, and low-cost-ization of it is attained. 
[0045] Drawing 10 shows the operation form of further others of the 
oxygen-burning burner by this invention, this — a form — fuel — passage — 
two — A — ' — an oxidizer — passage — three — Aa — ' — three — Ab — ' 

the a nose of cam — a nozzle — a portion — including — both — 
stainless steel — like — thermal resistance — a corrosion resistance — it 
is — metal — a pipe — making — having — **** — and — the — the whole — 
too — stainless steel — like — thermal resistance — a corrosion resistance 
— it is — a metallic material — making — having had — casing And the this 
casing lm interior is used as the jacket Wj for water cooling, and Inlet Win 
and the exhaust port Wout of cooling water are prepared in casing lm. With this 
composition, while all burner structural materials serve as a metal and 
processing becomes easy, it considers as the case of a refractory brick for 
water-cooled structure, it compares, and high thermal resistance and a 
corrosion resistance are obtained. 

[0046] In explanation of each above oxygen-burning burner, although 2Ns of fuel 
nozzles, oxidizer nozzle 3aN located up and down, and 3bN were explained as 
what has the nozzle hole which both makes nothing, a horizontally long ellipse, 
or a rectangle configuration for the same configuration This is the 
instantiation for the oxidizer and fuel which blew off having in a horizontally 
flat configuration, and enabling it to collide from the upper and lower sides, 
and the form of many operations exists in others. 

[0047] Although drawing 11 is the same as that of what shows the state where 
the nozzle-hole portion of other forms was seen from the furnace 
internal-surface side, and was shown in drawing 3 almost, the profile by the 
side of the shorter side of the nozzle holes 21, 31a, and 31b which are 
rectangle configurations is made into the shape of a curve instead of a 
straight line. In this case, the rate-of-flow distribution in a more uniform 
nozzle is realizable. 

[0048] Drawing 12 a, b, and c shows the nozzle-hole portion of the 
configuration of further others, and it is made for fuel and an oxidizer to 
blow off with a breadth flatly horizontally in drawing 12 a by carrying out 
two-piece (you being two or more pieces) arrangement of the circular nozzle 
holes 21, 31a, and 31b horizontally substantially. Each nozzle hole branches by 
the upstream from the fuel passage 2 or the oxidizer passage 3a and 3b, and the 
sum total cross section of two nozzle holes each is made equal to the cross 
section of the fuel passage 2 or the oxidizer passage 3a and 3b. In this case, 
horizontal **** becomes strong and the effect which a flame extends more 
arises. In drawing 12 b, 2 Ns of fuel nozzles make it the nozzle hole 21 of the 
shape of a rectangle shown in drawing 3 , and up-and-down oxidizer nozzle 3aN 
and the nozzle holes 31a and 31b of 3bN are made into the configuration which 
carried out two-piece (you may be two or more pieces) arrangement of the 
circular nozzle hole horizontally substantially as shown in drawing 12 a. Also 
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in this case, horizontal **** becomes strong and the effect which a flame 
extends more arises. In drawing 12 c, the fuel passage 2 or two oxidizer 
passage 3a and 3b (you may be two or more) are formed horizontally, and each 
has the nozzle holes 21, 31a, and 31b of the same cross-section configuration. 
[0049] Although it considers as the same rectangle configuration with the 
nozzle holes 31a and 31b of oxidizer nozzle 3aN and 3bN having been shown in 
drawing 3 here so that it might blow off, while an oxidizer spread horizontally 
by drawing 13 a and b showing the nozzle-hole portion of the form of further 
others, 2 Ns of fuel nozzles have the circular nozzle hole 21, and a fuel style 
does not blow off in a flat configuration. In drawing 13 b, 2 Ns of fuel 
nozzles are the circular nozzle hole 21, and up-and-down oxidizer nozzle 3aN 
and the nozzle holes 31a and 31b of 3bN are made into the configuration which 
has arranged two circular nozzle holes horizontally substantially as shown in 
drawing 12 a. If an oxidizer style blows off with a breadth horizontally even 
if a fuel style is the flow of a narrow line, it will be understood easily that 
the desired end can fully be attained. 

[0050] In all the above-mentioned examples, although explained as an equal, as 
for it, the cross section of fuel passage and oxidizer passage and the cross 
section of each nozzle nozzle hole may be narrow, even if the cross section of 
a nozzle nozzle hole is large in a certain amount of range to not indispensable 
composition but the cross section of each passage. When large, the influence 
which it has on the flame pattern of nozzle dimensions becomes small, and in 
being narrow, the influence of nozzle dimensions becomes easier to appear. 
Furthermore, when forming two or more nozzle holes, the cross section of this 
nozzle hole may be circular, and may be elliptical, a rectangle configuration, 
etc. which spread horizontally. 

[0051] Next, based on the example of an experiment which this invention person 
performed, this invention is explained further. It was made to burn using 
oxygen of the town gas which makes methane a principal component as fuel, and 
99. 5% or more of oxygen densities which made liquefied oxygen evaporate as an 
oxidizer using the oxygen-burning burner of composition of having been shown in 
drawing. In 23m3/h and the amount of combustion, a fuel flow is 265kW (LHV 
conversion), an oxygen flow rate is 55m3/h, and 1.05 times of the amount of 
oxygen required for the gas of 23m3/h to burn completely were supplied. The 
interval of a fuel nozzle and an oxygen nozzle of the spray velocity of 
25-100mm, fuel, and oxygen was the same, changed the degree of setting angle of 
30 - 80 m/s and an oxygen nozzle to 0 - 15 degrees, and performed it. 
[0052] Using the thing of a cube with width of face of 1.2m, a height [ of 1.2m 
], and a length of 3.6m, the furnace inside dimension method of an experimental 
reactor installed the aforementioned burner in the center of an end side 
attachment wall, and installed the gas duct in the upper part by the side of 
the other end. The radiation from a flame and radiant heat flux measured the 
radiant heat flux in a hearth, in order to measure the strength of the thermal 
radiation from a flame, since it is in proportionality. Six measurement was 
measured from the burner at intervals of 0. 3m to the shaft orientations of a 
flame. 

[0053] Drawing 14 shows the comparison about the influence which the degree 
alpha of tilt angle to the fuel nozzle of an oxygen nozzle (the degree of 
crossed axes angle) has to radiant heat flux. The rate of flow v of fuel and 
oxygen fixed both the intervals h of 30 m/s, a fuel nozzle, and an oxygen 
nozzle with 50mm, and measured the radiant heat flux at the time of changing 
the degree alpha of oxygen nozzle angle to zero - 15 degrees. In the case of 0 
times (parallel) (alpha= 0 times), radiant heat flux is low and the 
distribution to which radiant heat flux becomes high in the second half portion 
of a flame is shown. Since this has bad mixture of fuel and oxygen, it is 
because combustion was overdue and the flame was made from the burner in the 
long distance remote position. When it leans inside 5 times (alpha= 5 times),- 
radiant heat flux becomes high at the whole, and the position of a peak is also 
made in near the center of a furnace. From this, it is checked' that it is 
effective in raising radiant heat flux to lean an up-and-down oxygen nozzle 
inside. When it leaned inside 10 degrees (alpha= 10 degrees), the radiant heat 
flux near the burner went up, and the radiant heat flux distribution became 
still higher. Although the peak of a radiant heat flux distribution approached 
the burner side and the peak became high when an angle was furthermore made 
tight and it leaned inside 15 degrees (alpha= 15 degrees), the radiant heat 
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flux in the position distant from the burner became low, and homogeneity got 
worse. 

[0054] Drawing 15 shows the comparison about the influence which the speed v of 
fuel and oxygen has to radiant heat flux. Here, the radiant heat flux 
distribution at the time of changing the rate of flow v of. fuel and oxygen from 
30 m/s to 80 m/s was investigated. Although the inclination for the radiant 
heat flux of 30 m/s with the lowest rate of flow to become high is seen, when 
the rate of flow is quick, radiant heat flux does not almost have a difference, 
and a big difference is not looked at by radiant heat flux distribution, 
either. 

[0055] Drawing 16 shows the comparison about the influence which the interval h 
of a fuel nozzle and an oxygen nozzle has to radiant heat flux. Here, the 
radiant heat flux distribution at the time of changing the interval h of a fuel 
nozzle and an oxygen nozzle from 25mm to 100mm was investigated. Although the 
radiant heat flux in h= 100mm becomes the lowest, in the case of h= 50mm or 
less, there is almost no difference in radiant heat flux. 
[0056] Next, the flame pattern was examined. The inside is a 
fire-resisting-insulation material flare, the radiation of an experimental 
reactor from a wall surface is strong, and it is not suitable for observation 
of a flame. Then, the above-mentioned burner was burned in air release, and the 
flame pattern was observed. When the angle of an oxygen nozzle was 0 times 
(parallel) (alpha= 0 times), the flame was made by the position distant from 
the burner as shown in drawing 17 ((a) is a side elevation and the same of (b) 
is said of a plan, the following, drawing 18 , and drawing 19 ). Moreover, the 
flame was long and became cylinder-like. When it leaned inside 5 times (alpha= 
5 times), under the influence of the oxygen style from the upper and lower 
sides, the cylinder-like flame became flat in a longitudinal direction 
slightly and flame length became a little short. When it leaned inside 10 
degrees (alpha- 10 degrees), as shown in drawing 18 , the flat flame which 
spreads in a longitudinal direction was made. When it leaned inside 15 degrees 
as shown in drawing 19 (alpha= 15 degrees), two flames 51a and 51b divided into 
the longitudinal direction near the burner were formed, and flame length became 

still shorter. 

[0057] While the flame pattern was influenced more strongly [ the degree alpha 
of crossed axes angle of an oxygen nozzle ] than the rate of flow v of fuel and 
oxygen, and the interval h between nozzles and the degree alpha of crossed axes 
angle became large, when flame length became the above angle from these results 
to some extent with the bird clapper short again, it turns out that a flat 
flame is divided into a longitudinal direction. From this, the oxygen-burning 
burner by this invention checked that it was very effective as a heat source of 
the combustion furnace which needs the strong radiation from a flame like a 
glass fusion furnace. Moreover, in the small glass fusion furnace with a small 
glass dissolution room area, the large angle was taken and it has checked that 
it was also effective to make two flames by one burner. 

[0058] By the way, when the town gas which does not contain nitrogen in fuel, 
and the pure oxygen which made the oxidizer evaporate liquefied oxygen are 
used, it is NOx theoretically. A discharge serves as zero. However, preventing 
the invasion air into a furnace at an industrial furnace assumes a certain 
amount of [ that it is impossible and ] invasion air substantially, and it is 
NOx. It is required to take measures. In the combustion furnace by this 
invention, even if it is oxygen burning, before fuel and an oxidizer blow off 
from a nozzle, respectively, collide as mentioned above and start combustion, 
the combustion gas in a furnace is involved in. Therefore, since the highest 
flame temperature falls, it is NOx. A big effect is brought to curtailment. 
L0059J Furthermore, it is NOx, so that ** nozzle interval h is so large that 
the spray velocity v from the nozzle of ** fuel and oxygen is so quick that 
there are few degrees alpha of crossed axes angle of ** oxygen nozzle by the 
burner of this form according to the experimental result as shown in drawing 20 
- drawing 22 ( drawing 20 ) ( drawing 21 ) ( drawing 22 ). A discharge is low 
and the bird clapper was checked. Fuel blows off from the fuel nozzle of a 
center section represented by aforementioned JP, 3-186111, A. NOx of the 
oxygen-burning burner of the so-called double-pipe structure with which oxygen 
is supplied from the annular oxygen nozzle which encloses fuel simultaneously 
with it, and fuel and oxygen started combustion on the outside which passed 
over the burner tip Although the discharge was on the same experiment 
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conditions before and after 150 ppm (02 = 0% conversion) It sets on the 
conditions from which radiant heat flux is high and it becomes uniform by the 
oxygen-burning burner by this invention distributing it, and is NOx. The 
discharge was 90 ppm (02 = 0% conversion). NOx 90 ppm of discharges are NOx in 
oxygen burning, in order that exhaust air capacity may decrease sharply in 
oxygen burning as compared with air combustion, although seemed to be a little 
high with making it concentration. NOx of the air combustion by the discharge 
When it converts into a discharge, it is equivalent to about 10 ppm, and is a 
very low value. Moreover, NOx It is 9 ppm (02 = 0% conversion) NOx by choosing 
conditions appropriately by the burner of this invention, when it is going to 
lower a discharge to a limit. The discharge was possible. 
[0060] 

[Effect of the Invention] It becomes possible to form the flat flame which has 
arbitrary breadths in the arbitrary positions in a furnace by this invention, 
though it is easy composition, and is low NOx. The oxygen-burning burner with 
which a sex is also secured is obtained. Therefore, this oxygen-burning burner 
is very effective like a glass fusion furnace as a heat source of the 
combustion furnace which needs the strong radiation from a flame. Moreover, at 
least, since an oxidizer blows off in the configuration which carried out flat 
horizontally, even when manufacturing a fuel nozzle or an oxidizer nozzle and a 
processing error etc. arises, the collision of fuel and an oxidizer can be made 
into a positive thing, and it can avoid that trouble arises in formation of a 
flat flame. Thereby, the processing burden at the time of nozzle manufacture is 
also mitigated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



: Brief Description of the Drawings] 

"Drawing 1] The perspective diagram showing one gestalt of the oxygen-burning 



burner by this invention, and a nozzle portion. 
^Drawing 2] The cross section by the II-II line of drawing 1 



Drawing 3] The perspective diagram showing other gestalten of the 



oxygen-burning burner by this invention, and a nozzle portion. 
[ Drawing 4] The ** type view showing the flame gestalt within the combustion 
furnace which makes a heat source the oxygen-burning burner by this invention. 
-Drawing 5 1 The conceptual diagram showing the combustion state of the 
combustion furnace which makes a heat source the oxygen-burning burner by this 
invention. 

[Drawing 6] The cross section showing other operation gestalten of the 
oxygen-burning burner by this invention. 

[Drawing 7] The cross section showing the operation gestalt of further others 
of the oxygen-burning burner by this invention. 

[Drawing 8] The cross section showing the operation gestalt of further others 
of the oxygen-burning burner by this invention. 

[Drawing 9] The cross section showing the operation gestalt of further others 
of the oxygen-burning burner by this invention. 

[Drawing 10] The cross section showing the operation gestalt of further others 
of the oxygen-burning burner by this invention. 

[Drawing 111 The front view showing the operation gestalt of further others of 
the oxygen-burning burner by this invention, and the cross section by a' -a' 
line. 

[Drawing 12] the front view showing the operation gestalt of further others of 
the oxygen-burning burner by this invention, and a — the cross section by 
-a line and b -b and c -c line 

[Drawing 13] The cross section by the front view, a' -a' line, and b' -b' line 
which show the operation gestalt of further others of the oxygen-burning burner 
by this invention. 

[Drawing 14] The graph which shows the difference in the radiant heat flux by 
the difference in the degree alpha of crossed axes angle. 

[Drawing 15] The graph which shows the difference between fuel and the radiant 
heat flux by the difference in the rate of flow v of an oxidizer 

L ? ra ^S5 16 ' The graph which shows the difference in the radiant heat flux by 
the difference in the interval h of a fuel nozzle and an oxidizer nozzle. 
L Drawing 17 [ The conceptual diagram showing the state of the flame within a 
combustion furnace. 

[Drawing 18] The conceptual diagram showing the state of the flame within a 
combustion furnace. 

[Drawing 191 The conceptual diagram showing the state of the flame within a 
combustion furnace. 

[Drawing 20] The degree alpha of crossed axes angle is NOx. Graph which shows 
the influence which it has to a discharge. 

[Drawing 21] The rate of flow v of fuel and an oxidizer is NOx. Graph which 
shows the influence which it has to a discharge. 

[Drawing 22] The interval h of a fuel nozzle and. an oxidizer nozzle is NOx 
Graph which shows the influence which it has to a discharge 
[Description of Notations] 

10 [ —A fuel nozzle, 21 / — The nozzle hole of a fuel nozzle 21x / — The 
sector-like portion of a fuel nozzle, 3a, 3b / — Oxidizer passage, 3aN 3bN / 
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— An oxidizer nozzle, 31a, 31b / — The nozzle hole of an oxidizer nozzle, 
31ax, 31bx / — The sector-like portion of the nozzle of an oxidizer, 50 / — 
Combustion furnace ] — An oxygen-burning burner, 2 — Fuel passage, 2Ns 
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J X/P3 a N©*R»>'XA'2Nt»i-5«*W«o (a 
1) T*fcfl«t««{ldM^XA'3 aNO«RyX 
^2Nlcm-*««MI*o (a 2) J:9t*i*ilTi3 
9, mtrj^CTs «m/X/P2Ntf3*P 2 l^t,. ± 
X/P3 a N(Diftp 3 1 a J:-e©S§ 
■ h a fc, T*fcffi»f 5IWypjy X/U3 b NcOPfp 3 
1 b£-eo®ih £*>;*:#< SftTV^jftC-e, Hl*>£ 

[0 0 3 8] iO*«0«3WlS»x<— £g a 
(al) i^fa (a 2) ©H#ia£: DT^frT^ # . 



#fHl2 000-161614 

*»*4WSf4E5i-C#5. IWk-C»4s ^la (al) £ 
Sga (a 2) OMI415 0 S£#|5g#T-fe 9 , -tftfi* 
±>C§<-f-5£ > A^±*^**>5^H2o»^g!|$ 

70 [003 9] 0^ Uet,^ y X/wifessfc, &%$&<d 
**9tt«\ Jfttt&HfeflaiJettfr&Sffi (lifeft) 

tiwy^x»fcft#L, tfrtSratus^irji, 

#£,jx $ V ^ i U ^ y yfXlfcaX/h $ < ft 9 JBSE £ S„ *V % 

[0 04 0] *%^(^ j; 5iteW8jft/<-7-fc*jir^, tfr 
WIEXIS^Sa ®8IC^f«HBT-tttt (al) £ a 

(a 2) % sxrmo jxm*$m. 

# < 'fcSlcoixT. ^tt/X/M^-St^oiig©^ 

[0 0 4 1] «*©BfcJ(HiaS/<-^fc*j^T» «m£K 
*> IK ±a**£, ^#«r*»5JlKHi:49 

#*u<*v\ ^©fe»©*r»£ ur, Kfcffjoxgv 

40 Sr±»/*d\ X/P*^TlRl#tSH)#ft5i 

±Tl^kjiPJy X/U3 aN, 3 b N5r^r1-5i £d>P>, 
*»yX^*fe-T3J>R:Trtl* ttS^it, £fc, igS 
©¥glC4i9, ±^rttt«i-5IWt*J/X/P3 aNH 

©■Mt*j©*aj«Ea«rT*i!:tt«-r*awk*j>' x/P3 b 

>0 NtJtttUT«<i-5*\ X(4> ±3STKttBi-««fcJW 
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m&u x/u 3 b n 4 tt« < 1-5 ^ t x\ tmm 

mi&ZWP Z 4 ft < , ;5>o, ffi¥A£<0*¥#!g 
[0 0 4 2] *^IC«fc5K^^— ^-tt^ 

X/U 4 ®Kfc#J / X/KP f£m h £ IM-f 5iiT*NOx » 

ffifi^^-rs^^x-ts,, nox »mt& 

»/ X/vh.m&\J X;wMh^<tMi^; 4 

/ko mm h -r tr s 4 , ®cw»mniSTi-5 © 

[ 0 0 4 3 J 09 tt#SWJfc «t 58*M/<-tO $ h 

X/W 3 a N, 3 b'N*:, jfctt/ X/V 2 Nlotf LTH 
£4Lfcg|5#3 a 1, 3 b 1 4, tt*WLfctta©±jflH 

^n\tm$ttz>®®(S X/W2 Nirn»^{r wfttiUft 3 

a 2, 3b2iT«^, t*¥frfc»#3a2, 3 b 
2d^©££Btf«f«S§3 a, 3bfca»LTlrN5. 
[0 0 4 4] r ©JgliOtfliS/v'-tflt IfcftSWy 
X/P3aN, 3 bN«sffi»Ufc«IJ^3 a 1, 3 b 1 4¥ 
fT4 $*l,fcg|5#3 a 2, 3 b 2 4 T'«£g £ ftS CD T\ 0 

1 fe S t^fi0 3 lei^f J£!g© tfflt tfcK LTB^SW 
±T^rrpJ«ia5cFtrfi<1-5r 4a s T-f , /<— f^/J^-fb 

4 \Z X 9 a * h $rffi®1-5 ;Ht*f 5. «ft 

3 a 1. 3bl©g£&, »4U<I4, ¥fT4£*Lfcg|5 

#3 a 2, 3 b 2©iES^5fg^±OS^ t-t-5it(C 

fcl^Tfc, 2*0»ft*J«E(53Aa, 3Ab«rffi»*fe 

[0 0 4 5] Hi 0»4*3gMfcJ:5HSRflS^— 

2 A' , Itf fc^MSS 3 A a ' , 3Ab' ft, -t©$fc#|© 

V hWj ^-i^^lmfctt&iPzkW^ARW 
i n itfflPWo u tdSKUt^^S. i<73«^T-|4, 

-i-mmum^-r^x-ki^ 4^9, ima*** 4*54 



w #158 2000-161614 

[0 0 4 6] £*±©#&3SS8&j&/<-- *-©RW|;:*jv%t, 

X/v 2 N&tf±Tfc<fc*f5lMlsJWy X/U 3 a 
N, 3bNlt WC»**r*U 4t>Ul, 

. fil-M¥ft^X-t>oX±T*fi^»^L5 5«fc 5IC 

[004 71 01111 ffiro^ji<7)i#qgl$#£*pf*]^® 

RI*-e*>SiX. ®8»R-C*4i*q2 1, 3 la, 3 1 
b 0^H<otfttt;PjEf|-c&< A||tK4 Siix^S. c 

[004 81 012a, b, cli % $5)^(0^(01* 
5tP2 1 N 3 1a, 3 1 bS:7K¥^(S]IC2fi (2®^ 

\Z «•* P (4±?ftlf!!JT*MijfcS§ 2 $> 5 ^ttlfcft 

P o*«-W satt«»«SS 2 fc5 V ^ttKftMKK 3 a . 

.3 b<o®immt&L< ztix^z. z<vm&izi*^ ^w- 

*l«!10«*#Sfc< J: 5***J£ll^«»*^t 

5, 01 2 b<754i^(t x ^yX/P2Nfi03t^Lfc 
«»*©»P 2 1 4 U ±T«5lMb*l>' X/W3 a N, 3 
b N<D*P 31a, 3 1b (4, 012a Id^Cfci 5 

IttoTtJ:^) E«LfcJgtt4$*UT^S. 

@12cm ttmKK2fc«v^Kft 
»3a, 3 b #2* (2*£l±ffeoTti^) tK 

K 3 1a, 3 1 b^LTl/^, 

[0049] 013a, btt, ^ 5)l^<7>^|g©l!ftPi5 
^*^LT*5t), iCT'fl, aN, 3 b 

NOiftq 3 1a, 3 1 b (±, Wbitm>7k¥Jift\Zl£tf V 

t^4$tuTI/>5^ WyX/P2NI4R^<DitP2 IS: 
#LT*J9, «W«EttWspjgttTtt«W**i,*^. 01 
3 b T'ft, X/U2 NttRjgroigp 2n?fc5, ± 

T<T>Wk&\J XiV 3 a N, 3 b N^Pf P 3 1a, 31b 

li, Hi2aiytttJ:5*, *»«)tcR^T-$)5«q 
50 [0 0 5 0] ±ffi<a-f ^Troflllrfc^T, TO^SSSt^ 
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*>5S«0«iB-Ci£<Tt»E<rtJ:i\ £l>#£te 

f4, /'^^<0A^^fc-§.^5««^/jN$<^») > 

tfWffif4R^T-;fcoTt>4<, *fcE*ofc«n«*t, 

[0 0 5 1] &fc, *»W#©fTofc3Mft«KS<Jt , v, 
*»gU«: * f> fcttSHI-*. 0fc* Lfc*/£ait*fttt/< 

3 /h, 6 5 kW (LHVUI) , M^ffiS. 

f45 5m 3 /hT% 2 3m 3 /h©^^titt5<?) 

5 ~ 1 0 0 mm, ^^il^M(D^ 

ta^mtm-x 3 o ~ 8 o m/ s , mm; x>w©& ►> f+ 

[0 0 5 2] Hlfc£p<7>*prt^fcl4, «1. 2m, ft$ 
1. 2m, g£3. 6m<DiLjj#:<D-k<D$;mi,\ ffi*S.s< 

^iRjid^— *-a»e> 0 . 3 mmmx' 6 jsaj^ tfc 

[0 0 5 3] 0 1 4 (4, &3&y Xyuro^/ X/HiSH" 
m/s, ^/X^tigJlfyX/WiOlBIBIhttS 0mm 

fl:**fc*&<o, «**«a[«:»£Lfc. OS (Wr) 

(a = 5i) , ±mzts&imatim<t£9. f 

(o=iog) , vmmffim*± 
9r u mmmt4M;& s e> k n < 4 o ^ * & t a « 

£#o< Lt, 1 5«rtfflfcfflttfc»£ (a = l 5*) 

[0 0 5 4] 0 1 5 f4, %&&T/ttift0&£ v ^KjHUA 
i^M^x.5^lzo\,^x(oitm^i- a *8 

#-&tf&5&£>iSlE;igv £3 Om/s 7$>f>8 Om/s St?S 50 



(9; #FjI 2 0 0 0 - 1 6 1 6 1 4 

1 0 0 5 5 ] H 1 6 14, )K»y XfrkWtms x/utam 

CCT-(4, «S»yX/Ptifc*y X/u-t©BHh*2 5m 
m*»fe 1 0 0mm4-emk$ii:fe^o«clt!»J(E3(C^ 
fcW^fc. h = 1 0 0 mmO&A©MiilSAStt>i 
70 h-5 0maKTOi*, &mm*\Z\Zk 

[0056] ikmm^^xmnLt^ m^p 
#<o*ljfcK: nig * c -eiiE/<— 7-**«B[»-e 
a (Tff) o^g- ( a =o«) , mi 7 

( (a) I41f!!)ffi0, (b) (4¥S0, «T, 018, 0 

fffetvfc. Hit. *i£f4fi<, Rffittfiofc. 5£ft 
20 WWmtzWfc (« = 5«) , ±T*»?>0»jR*ro«* 

S(4 J ^^</£ofc <> 1 0«rt«fcffl»tfcS^- (a = l 

om , 0 1 8 iw*-t\fc 5 fe % «^riSj(;^S5'(SW^ 
«^-C#fc. 1 5*rtflfc«»tfc«*teHt (a = l 5 

*) ,019 5 ic, *-©iS< lr«|^iS)ir^ 

WSiifc-0(7)A*5 1 a, 5 1 biSJBjsRS^ Ai^S 
I4$f 3 |^@</£ofc 0 

[0 0 5 7] Cit 5x73^*^?), *«««tt«S»Xa« 

it, tit, #7 z.mMm.ffi&i>i/b£\,\ >hm<Dtfy 

[0 0 5 8] t^5T-, «mfcfi*4:-&4<tv^flfXf 

H^T*(4, JPrt^©ftAS»«rBS<-iitt, ^g6<jic?F 
WI6-efc9, *>5S*0«A3g«CSraSUT» NOx *f 

zkis&mvhz,. *&mz£ZMm&x^ 
mmmmxh-o x t , «s» t Rflan#* tt^y x/u^» 
6«flju *WE©j:5fc, mmLxmm*M%rrmm 

(ST1-5 Ot-N Ox Hd«t*# t> b £ix3o 
[0059] 020 ~0 2 2(C^1-j; p (c, H 



17 

xmft&atf'pfamx (E120) , omntmmv; 
^^^omta^vim^at' (021) , qjxa, 

MUffhas/ftMS? (02 2) „ NOx#ttftf±e<fte 
- t *UWR*iLfc. Itrf2#^¥ 3-186111 

««/<-tcNOx m-eJMkftft-c i 5 o 

ppm (Oz =0%m#) Mt-tiofciS, 

ir&S&ftir&^T, NOx *ffi*fi9 Oppm (Oi 
= 0%m%) X'ko.lt. NOX #ffit9 0ppmlJM 

©NOx ftfflft&Sft&ttONOx t 
mi Op pmfc*SSU '#*HHftV*T»fc5. N 
Ox »UJ**:«B*-eTffJ:5i:-*-««*, *3§sj!<D/< 

(O2 = 0 %mm ©NOx *fcH*#*rtn?*>ofc. 
[0 0 6 0] 

#389!fcJ;!J, ft¥ft«Mt-c*> !) 
*tx-«tB * ti 6 o -e, tt; X/ufe 5 ^ tt^f^j / x/u 

[02] i-i imiz£zmffim a 

[0 3] **WfcJ:5tt5R*8jK^--^autyXyi^<7) 
teco^ffi5r^-f#4m0„ 

[04] *mm^£mmmms<-i-zmmki-mm 

[0 5] ^KKJ:SftaHS|^<-^*ffiM£i-sfttt 
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[06] *»W=±««*j||8ft^-^-ro«io|tJ6jgi|Bi 
^i"WEB0. 

[07] **MfcJ:5SI**8ft/<-f-o*fefcflfe©|ll6 
J^lg?r^1-^00 o 

[08] *w^£zmmmm;<-i-<nzh\m<r>nm 

[0 9] #-©Se>fcft©JW 

10 [01 0] *«iia3t«/<-t©Jt,|;Io^ 
JSfl£!g£r*1-£frS0 o 

[01 1] *«WICJ: Sfe^on 
*»IR«r*1-jEffiBlt a ' -a' HfciSWBBI. 

[01 2] ^WtJ:5Btttt8«/<--^0*6fcffiiojt 
JS^ffi^^1-IEffi0t a * - a ' *SL b ' - b ' ifctf 

c* -c* mizzzmmm. 

[013] *»WK±*WWWI6^— #-©S6fcflio|| 
JS^^r^1-]ES0i: a' -a' B&Xfb' -b' j»te 
■fcSSrffiB. 

[015] ^atJwi^waEa[v©ai,Nfcj:5flatsft 
1 0 1 6 j mn j x/u- 1 wm j x/mo mm homwz 

[017] j»KiFrt-e<0^o««S:*-t«ba:a 

[0i8] mm>pftx-<D!k0t<DRMz*-m&m<, 

[019] «Sj*JPrt-C«)ik*0*MBSr*ttfcfta 
[02 0] SEliaAatfNOx 

[021] j»isi-xt«fb»o«ai[viSNox wta*^.* 

[02 2] W/X/WtiS^JyX/KDrai®h^NOx 

[if#<*>t£9!] 

3 a, 3b-Kft«> 3aN, 3 b N- 
S-fkSlyX/K 3 1a. 3 1 b-iHt^JyX/KDPf p s 

40 3 lax, 3 1 b x.-mtm<o/x/unmm^^ 5 
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